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Ambiguity Removal in Scatterometry
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Occansurface winds, which drive the occan currents and momentum flux
exchanges, arce critical for numerous atmospheric and oce anogi aphic studies.  Ocean
surface winds also generate small capillary waveswhich affect tile normalized radar cross
scction (oY) of the ocean surface. A scat (eroincter iSa microwave radar which measures
occansurface o’ values which, inturn,canbeusedto determine the driving wind speed
and direction through the inversion of anempiricalimodel function relating ¢ to wind
speed and direction.  Unfortunately, for a given valuc of 01, there is not a unique wind
vector solution. Multiple o measurements of the same ocean arca using di fferent viewing
gecometries and/or polarizations can be used to reduce the numbei ol possible wind vector
solutions.

Scasat-A was launchedin1978 to perform global mapping of occan surface wind
ficlds using scattecrometry. Following the success of the. Scasatmission, the. NA SA
Scatterometer (N SCAT) was designed and built to belaunched (m Al JHOS in August of
1996. Whercas Scasat onl y measured O from two difl erent viewing gcometries producing
four cqually likely wind vector solutions, NSCA'l" will have improved instrament skill by
measuring o from three different viewing geometrics with one of the antennas making,
dual-polarization mecasuremenits.  The NSCAT configuration provides additional
informationto assistin the selection of a wind vectorsolution. ‘The process of selecting
onc of the wind vector solutions to represent the true wind vector is referred to as
ambiguity removal or dealiasing,.

The am biguity removal algorithm currently planned for NSCA'I utilizes a simple
median filler. From simulations, it has been dctermined that the median filtering technique
will have an average skill of about 90 %, i.e. itwillselect the wind vectornearest to the true
dircction about 90% of the tire. The remaining errors inthe wind ficld after ambiguity
removal tend to be ¢l ustered together, spanthe entire swath (soo0 km), andcxtendin the
along track direction for several hundred kilometers. ] irrors also (end to produce sharp
discontinuities in the sclected wind field inregions where there are no such discontinuitics
inthe true wind ficld. We will discuss techniques and problems associated with ambiguity
removal and outline se veral new method s which can be used to impr ove ambiguity removal
performance. Techniques arc applicd to simulated NSCAT data but ¢ be generalized to
otherscatterometerinstrumentssuch as the ERS - 1 and 1IRS - ? scatterometers and
ScaWinds to be launchedaboard ADLEOS -1 1.



